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PURPOSE: To make the surface of a device on an insulating region almost flat 
and to form a fine pattern for the device in a region outside the insulating 
region by a method wherein the insulating region where a number of locally 
thick insulating films have been arranged is provided at a part under an elec- 
trode wiring part for a transistor, an IC chip or the like. 

CONSTITUTION: An insulating region 10 where a number of locally thick insulat- 
ing films have been arranged is provided at a part under an electrode wiring 
part for a transistor, an IC chip or the like. That is to say, after silicon has 
been etched selectively, the deep insulating region 10 composed of a number 
of Si0 2 films is formed selectively at the outside of a base region 3 and an 
emitter region 4 for the transistor. Accordingly, its surface can be made flat; 
the base region, the emitter region 3, 4 and so on having fine patterns can 
be formed easily at the inside of the insulating region. By this setup, an emitter 
electrode 8 and a base electrode 9 are formed on the flat surface; it is possible 
to manufacture the high-frequency transistor at a high yield rate. 
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PURPOSE: To eliminate the high resistance due to a grain boundary and to 
eliminate the obstruction to miniaturization due to grain growth by making 
use of a single crystal for a gate electrode. 

CONSTITUTION: An insulating film 2 is formed on a silicon substrate 1; a single- 
crystal film 3 is formed on the insulating film by the selective transverse- 
direction growth of a single crystal, e.g. single-crystal silicon, as a seed from 
an opening at this insulating film 2; this single-crystal film 3 is used for a gate 
electrode. After the single-crystal film 3 to be used as the gate and the silicon 
substrate 1 have been grown, they are separated by etching. As a single-crystal 
substrate, a III — V compound semiconductor substrate such as a germanium 
substrate or a GaAs substrate can be enumerated in addition to the silicon 
substrate. By this setup, because no crystal boundary exists inside, the resistance 
is lowered; the operating speed of a device is increased; at the same time, be- 
cause the surface is flat and uneven parts are hardly formed thanks to the 
single crystal, a fine patterning process is executed easily; both the high speed 
and the high integration can be realized. 
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PURPOSE: To increase the voltage drive capacity by connecting a front gate 
to a rear gate. 

CONSTITUTION: A first conductor layer 3 which has been formed on a first 
insulating layer 2 and a second insulating film layer 4 which has been formed 
on the first conductor layer 3 are provided in such a way that they are com- 
posed of a semiconductor. In addition, three regions, i.e., a source 6, a drain 
7, which have been formed to be in direct contact with the second insulating 
film layer 4, and a channel 4, which is situated between the source and the 
drain and which has been doped with a small quantity of impurities, are pro- 
vided. In addition, a second conductor layer 9 is formed on the channel 5 via 
a third insulating film layer 8; an extended part of the second conductor layer 
9 is connected electrically to the first conductor layer 3. In this way, a rear 
gate electrode (the first conductor layer 3) is connected to a front gate electrode 
(the second conductor layer 9); a rear gate potential is changed in the same 
way as a front gate potential. By this setup, the width of a carrier path can 
be extended toward the side of the rear gate electrode; the voltage drive capac- 
ity can be increased. 
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